A study of Helicobacter pylori outer-membrane proteins (hom) A and B in Iraq and Turkey  by Hussein, Nawfal R.
JA
p
N
a
N
b
R
I
H
n
u
i
M
T
1
dournal of Infection and Public Health (2011) 4, 135—139
study of Helicobacter pylori outer-membrane
roteins (hom) A and B in Iraq and Turkey
awfal R. Husseina,b,∗
Institute of Infection, Immunity and Inﬂammation and Centre for Biomolecular Sciences, University of
ottingham, Nottingham, NG7 2RD, UK
Azadi Teaching Hospital, Faculty of Medicine, University of Duhok, Duhok, Iraq
eceived 9 November 2010; received in revised form 6 March 2011; accepted 19 March 2011
KEYWORDS
homA;
homB;
cagA
Summary Helicobacter pylori outer-membrane proteins (hom), especially the
homB gene, have been suggested as a novel virulence factor. However, no study
has been conducted in Middle Eastern countries regarding the association between
these genes and clinical outcome. Gastric biopsies were obtained from 70 and 64
unselected H. pylori+ patients from Iraq and Turkey, respectively. PCR was per-
formed to study the presence of the homA, homB, and cagA. No association was
found between homA or homB and clinical outcomes. When Iraqi and Turkish strains
were combined as Middle Eastern samples, cagA positivity was signiﬁcantly higher
in patients with peptic ulcer disease (PUD) than those with non-peptic ulcer disease
(NPUD) (p = 0.003, OR = 3.6, CI = 1.5—8.8). Two Iraqi strains showed intermediate,
non-homA non-homB, length PCR products. The function of such gene is yet to be
determined. In conclusion, hom genes might not be a good indicator for disease
prediction in the Middle East. More studies are needed to conﬁrm these results and
determine the function of intermediate length hom.
© 2011 King Saud Bin Abdulaziz University for Health Sciences. Published by Elsevier
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ntroduction
elicobacter pylori is a spiral-shaped, Gram-
egative bacillus which causes gastritis and peptic
lceration [1,2]. Its treatment has become pivotal
n the management of peptic ulcer disease (PUD).
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oi:10.1016/j.jiph.2011.03.004. pylori infection is also an important risk fac-
or for gastric adenocarcinoma, the second highest
ause of cancer deaths worldwide. Gastric cancer
s thought to have a multifactorial etiology, and
acterial strain type, host genotype, and environ-
ental conditions, are all thought to contribute
1]. The cytotoxin associated gene A (CagA) pro-
ein, which is encoded by the cagA gene, is a highly
mmunogenic protein. H. pylori strains possessing
agA are associated with a signiﬁcantly increased
isk for the development of atrophic gastritis,
Sciences. Published by Elsevier Ltd. All rights reserved.
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Figure 1 Characterization of Iraqi and Turkish strains
for cagA by PCR. Image shows the results of PCR typing
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by Oleastro et al. These primers were used to
amplify homA and homB generating PCR products
of 128 bp and 161 bp, respectively (Fig. 2) [8]. The
PCR conditions were 95 ◦C for 5min and then 35136
peptic ulcer diseases and gastric cancer [1,3,4].
The cagA gene is situated at one end of a 40 kb
DNA insertion called the cag PAI and may have
been acquired from a non-Helicobacter origin [5,6].
The cag PAI contains approximately 30 genes which
are multicistronic. The difference in the ability of
H. pylori strains to trigger chemokines from gas-
tric mucosa depends upon the expression of genes
within the cag PAI [5,6].
The hom family, which is outer-membrane cod-
ing gene family, is a small paralogous family of
proteins. The homB and homA genes are 90% iden-
tical; the differences are conﬁned to the centre of
the protein [7]. In a study conducted in Portugal,
it was found that homB was associated with an
increased risk of PUD in children and young adults
[8]. In addition, it has been shown that HomB plays
an important role in the proinﬂammatory charac-
teristics of H. pylori and bacterial adherence [8].
In another study conducted using East Asian and
Western strains, it was shown that homB was associ-
ated with the presence of cagA whereas homA was
found more frequently in cagA-negative strains. It
was also found that homB two-copy genotype was
associated with PUD [9]. Such a correlation empha-
sizes the role of homB in the virulence of the strain.
However, to the best of our knowledge, there is
no study for association between the homB gene
and H. pylori related diseases in the Middle Eastern
countries. This study investigated the association
between the homA and homB genes and clinical
outcomes in Turkish and Iraqi populations.
Materials and methods
Patient-derived samples
Gastric biopsies were obtained from 70 (age; STD:
35± 17) and 64 (49± 15) unselected H. pylori+
patients from Iraq and Turkey respectively under-
going routine upper GI endoscopy to investigate
dyspepsia. All Iraqi patients were from the 5
districts of Duhok city while Turkish samples
were collected from Istanbul. Endoscopic diag-
noses were: PUD Iraq 28, Turkey 21 and no ulcer
(NPUD) Iraq 42, Turkey 43. During gastroscopy,
biopsy samples were taken and either placed in
1ml of isosensitest broth (Oxoid, Basingstoke UK)
containing 15% (v/v) glycerol and stored in liquid
nitrogen or cultured immediately for H. pylori.The study protocol was approved by the Ethics
and Research Committees of the individual hospi-
tals and all patients gave informed consent to the
study.
F
f
C
uf cagA with primers cag2 and cag4. +ve, positive; −ve,
egative.
ulture
ach biopsy specimen was spread onto horse
lood or Dent agar plates, then incubated under
icroaerobic conditions generated by a CampyPak
Becton Dickinson, Baltimore, USA) in an anaero-
ic jar at 37 ◦C for 2—4 days. The organisms were
dentiﬁed as H. pylori by colony morphology, Gram
tain, and urease activity. Cultures were harvested
s sweeps rather than single colonies and stored in
sosensitest broth containing 15% (v/v) glycerol at
80 ◦C.
enotyping of H. pylori
CR based typing of H. pylori isolates was
erformed on DNA extracted from bacteria or
irectly from biopsies. Two sets of primers
ere used for PCR ampliﬁcation of cagA. cag2
5′ GGAACCCTAGTCGGTAATG 3′) and cag4 (5′
TCTTTGAGCTTGTCTATCG 3′) [10] were used to
mplify the 3′ variable region of cagA (Fig. 1). cagA1
5′ AATACACCAACGCCTCCAAG 3′) and cagA2 (5′
TGTTGCCGCCTTTGCTCTC 3′) primers were used
o conﬁrm the results of cagA ampliﬁcation [6]. The
mpliﬁcation was performed under the following
onditions: initial denaturation at 95 ◦C for 2min
ollowed by 35 cycles of denaturation at 95 ◦C for
0 s, annealing at 50 ◦C for 1min and extension at
2 ◦C for 1min and ﬁnal extension at 72 ◦C for 5min.
hom PCR ampliﬁcation was performed by using
rimers 5′ AGA GGG TGT TTG AAA CGC TCA ATA3′
nd 5′ GGT GAA TTC TTC TGC GGT TTG 3′describedigure 2 Characterization of Iraqi and Turkish strains
or hom genotype by PCR. 5′ AGAGGG TGTTTGAAACGCT-
AATA and 5′ GGTGAATTTTCTGCGGTTTG primers were
sed to amplify homA (128 bp) and homB (161 bp).
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cigure 3 Sequence analysis of the genes with intermed
CR products, not homA and homB was found.
ycles of 95 ◦C for 30 s, 60 ◦C for 30 s, 72 ◦C for 17 s,
nd ﬁnally 72 ◦C for 7min.
25l of the PCR products were electrophoresed
n 1.5% (w/v) agarose gels for 60min at 80 V in TAE
uffer. All gels were stained with ethidium bromide
1mg/l) and photographed under UV light.
ucleotide sequencing of hom
he ampliﬁed genes were sequenced on both
trands using BigDye1.1 on a Perkin-Elmer ABI Prism
130 ﬂuorescent DNA analyser using 5′ AGA GGG
GT TTG AAA CGC TCA ATA and 5′ GGT GAA TTC
TC TGC GGT TTG primers.
ata analysis
tatistical analysis of data was performed by using
tepwise regression analysis, Chi-square test and
isher’s exact test with signiﬁcance set at a p value
f <0.05.esults
ive Turkish strains (all NPUD) and 1 (NPUD) Iraqi
train showed two copies of hom and those were
f
7
d
Table 1 Distribution of cagA, homA and homB among H. py
from Iraq and Turkey. Asterisk indicates signiﬁcant differenc
Iraq Turkey
Gene Number Total % Gene
HomA+ 25 67 37.3 HomA+
HomB+ 20 67 29.9 HomB+
cagA+ 40 67 59.7 cagA+
Table 2 Distribution of cagA, homA and homB status amo
patients according to the clinical outcomes.
Gene NPUD
Iraq (n = 39) Turkey (n = 38) p value
homA+ 14 15 0.5
homB+ 12 13 0.5
hom- 13 10 0.5
cagA+ 18 27 0.027lengths from 128 bp to 161 bp. An intermediate-length
xcluded from further analysis. Two Iraqi strains
NPUD) showed intermediate length PCR products.
sequence analysis showed that the PCR products
ith intermediate lengths had sequences that dif-
ered from both the homA and homB genes related
o deletions of different sizes and sites (Fig. 3).
hese two strains were excluded for further analy-
is.
We assessed whether the prevalence of hom vari-
nts and cagA genotype were similar or different
etween the Iraqi and the Turkish populations. No
igniﬁcant differences were found in prevalence of
omA and homB genotype between Iraq and Turkey.
agA was found in a higher proportion of Turkish
trains than Iraqi strains (77.9% and 59.7%, respec-
ively p = 0.02) (Table 1). To exclude bias from
isease association, we also compared subgroups of
atients without peptic ulceration: again cagA was
ound in a higher proportion of Turkish strains than
raqi strains (71% and 46%, respectively p = 0.027)
Table 2). In Iraqi samples, 79% of PUD subjects
arried cagA+ H. pylori, while 46% of NPUD typed
agA+ (p = 0.008). While 90% of H. pylori isolated
rom PUD patients in Turkey carried cagA+ strains,
1% of NPUD samples typed cagA+ (p > 0.05).
As there were no disease-related signiﬁcant
ifferences in the prevalence of the homA and
lori strains isolated from unselected dyspeptic patients
e.
p-value
Number Total %
23 59 39.0 0.8
20 59 33.9 0.6
46 59 78.0 0.02*
ng H. pylori strains from unselected Turkish and Iraqi
PUD
Iraq (n = 28) Turkey (n = 21) p value
11 8 0.9
8 7 0.7
9 6 0.7
22 19 0.4
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Table 3 Distribution of cagA, homA and homB genotyping results of combined strains from Iraq and Turkey. Asterisk
indicates signiﬁcant difference.
Gene NPUD (77) PUD (49) p-value
homA 29 19 >0.05
homB 25 15 >0.05
hom- 23 15 >0.05
cagA 45
homB genes between Turkish and Iraqi strains, the
data from the two countries were combined and
analyzed as Middle Eastern strains. No signiﬁcant
correlation was found between homA or homB and
clinical outcomes. Regarding cagA, stepwise regres-
sion showed that cagA positivity was signiﬁcantly
higher in patients with PUD than those with NPUD
(p = 0.003, OR = 3.6, CI = 1.5—8.8) (Table 3). Finally,
correlations between cagA and homA or homB were
studied and none was found (Table 4).
Discussion
H. pylori virulence factors are important to study
in populations, as they contribute to disease risk.
For example, in Japan, where gastric cancer is
common, more than 90% of H. pylori strains are
cagA positive [11]. In Western strains, a signiﬁ-
cant relationship was found between homB or cagA
and peptic ulcer diseases and homA was correlated
with non-ulcer diseases [9]. Signiﬁcant difference
was seen in prevalence of cagA+ strains between
dyspeptic populations in Turkey and Iraq. When
patients without ulcers were studied, cagA+ strains
were more prevalent in Turkey. The presence of
cagA presence was signiﬁcantly associated with
peptic ulcer disease incidence in Iraq but not in
Turkey. This can be explained by ubiquity of cagA
in Turkey and hence not a good disease predic-
tor. This ubiquity also was seen in Iran and Japan
[11—13]. The Helicobacter outer membrane protein
is a recently described virulence factor and only
few papers have studied the relationship between
this family of genes and clinical outcome. homA and
homB was identiﬁcation as a disease marker in H.
pylori related diseases in children and adults [8,14].
Table 4 Associations between cagA and hom geno-
types in H. pylori strains isolated from Iraq and Turkey.
Gene cagA+ cagA− p-value
homA+ 33 15 >0.05
homA− 26 12 >0.05
homB+ 32 8 >0.05
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his paper is the ﬁrst to study such a relationship in
iddle Eastern countries. While in Western strains
omB was signiﬁcantly associated with PUD, in East
sian strains such an association was not found.
n addition, homB was found more frequently than
omA in East Asian strains [9]. Furthermore, his-
ological analysis showed that homB status was
ssociated with inﬂammation and atrophy in the
orpus [9]. In this paper, no signiﬁcant association
as found between homA or homB and clinical out-
ome. Because the number of patients was low,
t should be recognized as a preliminary study. To
mprove this, we combined Turkish and Iraqi data
nd considered them as Middle Eastern strains.
gain it was found that cagA is associated with PUD
ut not homA or homB. Then it was decided to per-
orm stepwise regression analysis to see whether
agA is associated with PUD in the presence of homA
nd homB as confounders. It was found that cagA
s associated as an independent factor, indepen-
ent of and larger than associations of homA and
omB. This might indicate that homA and homB are
ot good disease indicators in this region. Two Iraqi
trains showed intermediate length PCR products.
sequence analysis of these showed that the PCR
roducts with intermediate lengths had sequences
iffering from both the homA and homB genes due
o deletions of different sizes and sites. Such inter-
ediate genes were reported in Western strains [9].
ore research is needed to determine and classify
uch intermediate length genes.
onclusion
n this study, no association was found between
omA or homB and clinical outcome. However, cagA
as found as an independent predictor of disease
tatus. Although the sample number is small, this
aper is one among few to combine strains from
ifferent Middle Eastern countries and it is the ﬁrst
o study hom genes family in the Middle East. Fur-
her studies are needed in this region to investigate
he role of hom genes family in disease process and
hether the intermediate length gene is functional
r not.
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